Bulgarian Dialectology as Living Tradition (BDLT) has been one of the longestrunning Slavic digital humanities projects in the United States. Initially conceived in 2008 as a series of printed volumes, the digital project was built upon the foundation of a long-term international collaboration dating to the 1970's. As BDLT nears completion in 2019, this paper reflects on the trajectory of its development and its sustainability as an unfunded digital humanities project, and the ways it can serve as both a model and cautionary tale for others who seek to undertake similar work.
and publication, the material from these field trips was augmented with similar work done by members of the research team, their colleagues, students and associates, in order to increase the geographic coverage and obtain a more representative set of transcripts from Bulgaria as a whole.
In order to place primary emphasis on natural spontaneous speech, audio clips from the actual field recordings have been made available along with each text, and both they and the transcriptions are presented in as "natural" a frame as possible. The audio files have undergone very little sound editing; only certain loud and distracting noises have been removed. In the transcription, every utterance has been included (including those by bystanders when relevant to the conversation) as well as any nonlinguistic sounds when there was even the slightest possibility that they may have influenced the flow of conversation, e.g. by distracting the speaker. In addition, overlapping speech by several informants has been transcribed. Such transcription of "natural speech", therefore, makes the material available for linguistic analysis at several different levels beyond the word itself (the focus of nearly all the maps in dialect atlases). Topics which are rarely, if ever, addressed in dialectological research, such as word order, functional sentence perspective, conversational analysis, narrative structures, and intonation, could now be studied on the basis of this material.
"Revitalizing Bulgarian Dialectology"
One of the conditions of the IREX grant supporting the 1996 field expedition was the publication Library's eScholarship platform. The goal of the expedition had been to "revitalize"
Bulgarian dialectology both in Bulgaria and the West by means of putting Bulgarian and American students together in the field and creating situations where they could learn not only from their teachers but also from each other. The resulting volume included not only articles by the teachers (Alexander, Kolev and Zhobov) but also research papers by each participant, student and teacher alike, based on dialect material recorded during the expedition. The volume was published in California to underscore the importance of making Bulgarian dialectal data available at the international level, and it was published electronically and open-access to maximize availability, especially in Eastern Europe.
BDLT as audio-based chrestomathy
Although Revitalizing Bulgarian Dialectology had made public some outcomes of the most recent expedition, the ultimate goal of the research team was to devise a way to make available the actual field material gathered on this and previous expeditions, and to do so in such a way as to make this material more accessible to outsiders. Realizing that it would not be possible to transcribe the entire amount of recorded material (over 200 hours), they decided to choose representative excerpts and create an audio-based chrestomathy; in order to make the chrestomathy more fully representative of the broad scope of variation throughout Bulgaria, they also decided to include material from previous trips undertaken by Zhobov and Kolev prior to their collaboration with Alexander. The plan was not only to transcribe each excerpt but also to provide it with interlinear glosses and an English translation; each excerpt would also be accompanied by a streaming audio file, a clip from the actual field recordings. The goal of the resulting publication was to make actual field data maximally available (including in audio form) at the international level. Furthermore, since the excerpts were chosen not only for linguistic value but also for content, the volume would give a representative picture of both linguistic variation and traditional cultural phenomena throughout Bulgaria.
BDLT as digital humanities project
At AATSEEL 2011, Alexander discussed the audio-based chrestomathy with Quinn 
Technical implementation
The pilot version of the site that Dombrowski developed in 2011 remains largely and texts can be accessed from the text link on this page.
Structural overview
• Texts. Each text has its own page: it contains a sidebar with a small map locating the village, a photo image of the village, and metadata ( (it is assumed that Bulgarian users need neither translation nor interlinear glosses). The audio link is available in all three views, and it follows the text as the user scrolls down the page.
• Tokens. Each token has its own page, which lists all the tags assigned to that token, and all the lines throughout the database where that token occurs, with each line identified by text name and line number.
• Lines. Each line has its own page, which lists all its tokens, any thematic content tags assigned to that line, and any identified phrases associated with that line.
• Lexemes. Each lexeme has its own page, with links to all the tokens associated with that lexeme. Note: a "lexeme" is the lemma in standard Bulgarian associated with the dialectal token; if no such lemma exists, then one is created and tagged as a "dialectal lexemes". Lexemes are also tagged for etymological and other information.
• Phrases. A unique feature of this site design is the ability to isolate grammatically significant groups of words, or phrases. Each phrase has its own page, listing all the tags assigned to it, as well as the line of its occurrence and any other lines in which it occurs.
• Wordform Search. This search page allows users to select any combination of grammatical/pragmatic tags and/or the English translation and/or the Bulgarian lexeme, and see all the lines on the site which display the tokens so identified; the geographical distribution of the selected tokens is displayed on a map. Each selected token is displayed within the line of its occurrence; users may then follow a link to the text with the token in question to see the larger context and hear the audio.
• Lexeme Search. This search page allows the user to see all the phonetic representations throughout the site of any one lexical item. Users can also isolate words with particular prefixes or suffixes (using "Begins with…", "Ends with…" buttons). Users can also search for lexemes within categories of special interest (such as dialectal lexeme, loanword source), and for instances of lexical variation (the occurrence of more than one dialectal term for a particular item or action).
• Linguistic Trait Search. This page, by allowing the user to search for any one of a very large number of linguistically significant traits, enabled the linguistic tagging of tokens at a much more complex level than that marked by the interlinear tags which form the basis of the Wordform search. Here, the user makes hierarchically embedded choices to isolate the trait in question; this allows very complex searches at both the synchronic and diachronic level. Each selected token is listed in the context of its line, and the geographical distribution of selections is displayed on a map.
• Thematic Content Search. This search page allows users to find chunks of text (identified by text and line number) where the recorded conversation concerns a particular topic. The search page allows one to locate the desired topic either through a thematically ordered ethnographic list with many subdivisions in each category, or by an alphabetical list of every single tag regardless of its place in the hierarchical listing.
• Phrase Search. This search page allows the user to find instances of grammatically significant groups of words at a number of levels. This is particularly useful for scholars of Bulgarian and Balkan linguistics, since many of the traits characterizing the Balkan Sprachbund must be defined in phrasal terms. Because there was no way to mark these traits at the token level, this additional content type was devised specifically for this site. As in other searches, results give the context of the full line, and display the geographical distribution on a map.
Hosting
Hosting is a perennial challenge for web-based digital humanities projects. Over the course of its development, BDLT has navigated three of the most common hosting scenarios for digital projects.
Dombrowski built BDLT using a general-purpose shared web hosting account already purchased for use with multiple different projects. Within four years, the site needed to be migrated to a different environment after the hosting service threatened to shut it down due to an excess number of tables in the MySQL database. The large number of tables that Drupal generates as part of creating its content types (data structures) is a frequent criticism of the system 10 , and it became a technical barrier for hosting the site using low-cost, general-purpose hosting. By 2015, when the site was threatened with eviction from its hosting environment, Dombrowski had moved to the 
Migrations and code changes
One disadvantage of building a project using a content management system is that it By summer 2015 the release of Drupal 8 was imminent, and Drupal 6 would only be given a three-month grace period after its release before security updates were no longer provided. Discussions in the developer forums suggested that many generalpurpose modules would not be available concurrently with Drupal 8's release, to say nothing of scholarly-oriented modules. In light of this, Dombrowski advised Cammeron Girvin, a graduate student working with Alexander, on a site upgrade to Drupal 7.
While Girvin had served as a project manager for BDLT for some years, the upgrade was his first experience interfacing directly with the technical underpinnings of the site (i.e. the filesystem and MySQL database). The upgrade was difficult, requiring multiple attempts and a downtime spanning the entire summer before the site was again available online; furthermore, it took nearly an additional six months to resolve all the bugs related to the upgrade.
By 2015, Drupal 7 had seen significant uptake among digital humanists, and all of the widely used Drupal 6 modules were available for Drupal 7 at that point, or replaced with improved alternatives. Unfortunately, early in the development of BDLT, Editview. This piece of technical development work represented a significant financial investment for BDLT, but it also has served as a locus of broader impact for the project within the digital humanities community. The Drupal 7 Editview module has subsequently been adopted by other projects with similar tabular data entry needs,
including the George Washington Financial Papers Project
(http://financial.gwpapers.org/).
Data entry and labor
For BDLT and similar projects, the amount of time dedicated to developing the technical infrastructure is dwarfed by the enormity of the task of data entry.
Dombrowski's expectation that data could be parsed from the 2011 Word files and imported into Drupal to seed the database was quickly shown to be overly optimistic.
Despite consulting with developer colleagues at the University of Chicago who offered elaborate examples of using regular expression syntax to capture some of the words and linguistic annotation, it was ultimately too error-prone to use and all the lines, tokens, and annotations had to be manually entered into Drupal. ways that the database throttled the speed of data entry (e.g. through waiting for the autocomplete) represented a significant increase in the overall time needed to put the material in its final format.
The challenge of data entry at scale is endemic to digital humanities projects.
The need for large-scale, low-cost data entry has led projects to adopt practices vis-à-vis undergrad labor that have drawn critique from others in the field 14 . A survey described in "Student Labour and Training in Digital Humanities" 15 shows that the vast majority of digital humanities projects are funded by federal and/or institution-internal grants, which are necessary to offset the many costs of developing these projects, not least among them the cost of paying student workers. Only three of the 40 projects surveyed indicated that they received no funding. https://humtech.ucla.edu/news/a-student-collaborators-bill-of-rights/ projects. Faculty members interview the students and can select any number of them to collaborate on the project.
The BDLT project was ideally suited for this framework. The project description Alexander submitted to the portal outlined the nature of the project, stressing both its linguistic and ethnographic aspects, stated that knowledge of basic linguistic structure was highly desirable but not required, and that knowledge of Bulgarian, or indeed any Slavic language, was not necessary. During interviews with interested students, Alexander gave students an overview of the site and explained how data entry was done. Both the instructor, and the students who decided to choose this project, then completed a "learning contract": the instructor committed to providing a research experience for the students and the students committed to a minimum number of work hours per week throughout the semester, for which they could receive course credit (one credit per three hours of work a week, up to four credits per semester).
The project was first listed with URAP in January 2013, and has been listed every semester since then (except for fall 2017 when Alexander was doing research abroad the entire semester). The largest number to join the project in any one semester was eight, and the smallest was two. Because of the enormous amount of data to be entered, there was never a lack of work for students. Students did data entry on their own time, keeping track of their work hours, and then participated in regular group meetings for discussion of research goals.
The Student Collaborators' Bill of Rights states that "Course credit is generally not sufficient 'payment' for students' time, since courses are designed to provide students with learning experiences." URAP is one of a few programs at UC Berkeley that provides course credit for non-traditional work; another, DECal, grants course credit for student-run courses on topics ranging from "Decode Silicon Valley Startup Success" and "Sign Language in Healthcare" to "Cal Pokémon Academy" and a master course in the board game "Settlers of Catan" 18 . Providing course credit specifically in exchange for work on faculty research makes the nature of the exchange clear to the student upfront, in contrast to traditional departmental courses that incorporate student labor as a class assignment. Data entry, for all its tedium, is a very authentic research experience, and one that the project directors also engaged with as part of data preparation. In order to make the project available to as many students as possible, regardless of their knowledge of Bulgarian, the project directors provided the data to the students in plain text files with all the tags for coding --not unlike the original Word files of the audio chrestomathy.
In order to make the project as meaningful as possible, Alexander met twice monthly with student apprentices as a group. In addition to discussing any problems with data entry, these meetings were an opportunity for students to learn more about the history and development of the project, and its importance for Bulgarian dialectology as a research field. Since one of the goals of the very minimal BDLT research budget has been to bring the Bulgarian project director (Zhobov) to Berkeley once a year, some of the student apprentices have been able to meet with him as well and to learn first-hand about the Bulgarian aspects of the collaborative project. This aligns with the Student Collaborators' Bill of Rights principle that "At a minimum, internships for course credit should be offered as learning experiences, with a high level of mentorship."
Students have also been able to participate in project development: their input has been sought on certain aspects of project design, and there was more than one occasion when a student volunteered an idea that led to a particular breakthrough.
Whether such contributions amount to students' being "empowered to make critical decisions about the intellectual design of a project or a portion of a project" is arguable, but the project directors' willingness and enthusiasm for reworking the site in response to solicited and unsolicited student input has given these students more agency in the project than simply doing data entry.
Impact on students
To date, thirty-one undergraduate students have worked on the project through URAP.
Their importance to the project is inestimable, a fact of which they are reminded at the celebratory dinner at the end of each semester. In more lasting terms, their contributions are acknowledged on the site's Project Team page (http://bulgariandialectology.org/project-team), which gives a small list of the names of "active apprentices" and an ever-growing list of the names of "alumni apprentices". This is in alignment with the Student Collaborators' Bill of Rights point #4, which states that "If students have made substantive (i.e., non-mechanical) contributions to the project, their names should appear on the project as collaborators".
Many of the apprentices keep in touch after graduation. Two have gone on to graduate work in linguistics, listing participation in this project as a major deciding factor in their career choices. Of the graduate students who have worked on the project, two were specialists in Bulgarian, and project directors created shorter field expeditions in Bulgaria with them in mind, so that each was able to get first-hand experience of the process through which field data are acquired. In addition, the graduate student who was most involved in project design was able to cite his work on this project as an important qualification for his current alternative-academic career path.
The students who have been least satisfied working on the project are those in their final year as computer science majors. It is understandable that they wish to be doing cutting-edge technical work, rather than staying at the level of using (and not even modifying the code for) a PHP/MySQL content management system. Their dismay and frustration, while somewhat disorienting for other students, has been instructive as a concrete illustration of the ways in which those in the humanities do research with very limited financial resources.
International collaboration
The BDLT project has been international from the outset, since it grew out of collaborative work between one American scholar and a group of Bulgarian scholars, and has been maintained over the last decade through collaboration between the two project directors, one American (Alexander) and one Bulgarian (Zhobov). The two are in constant electronic contact, consulting over issues of data preparation, data entry, and site design issues (especially with the most recent design additions, concerning "phrases"). They visit each other's universities frequently for purposes of on-site collaboration; Zhobov's visits to Berkeley are especially useful for student apprentices to learn more about international aspects of the project. They have also presented joint research papers about the project at various venues in Europe and Russia.
Most data entry takes place in Berkeley, because of faster computer speed and more modern equipment. Some types of data entry need Zhobov's specialized knowledge, however, and must be done in Bulgaria, despite the fact that it takes place more slowly as a result of network delays, and computers with less memory and older browsers that often perform poorly with the site's AJAX-based data entry interface.
Research outcomes
Scholars worldwide have become aware of the rich data resource which BDLT provides, and several research projects are currently utilizing data from the BDLT site.
In particular, both Zhobov and Alexander have recently produced major research papers drawing on material in the BDLT site. 19 Although Zhobov's work on dialectal vocalism could have been prepared directly from the original field tapes, the choice to focus his analyses on texts from the site, and to cite only examples which could then be consulted directly on the site, increase the value of his work to other researchers. Alexander's work, by contrast, on accentuation in certain word groups, derives directly from the data organization in the "phrases" section of the site. Indeed, it is anticipated that this part of the site will be especially valuable to Balkan linguists once the full set of data is entered: they will be able to access dialect data about word order sequences, pronoun reduplication, instances of "evidential" usage, and similar topics. Before the availability of the BDLT site, scholars could only collate data on these topics by laboriously combing through whatever dialectal "texts" had been included as supplementary material to published dialect descriptions: now they will be able to easily search for such material due to the site's search interface.
From a certain angle, it is difficult to argue that the project itself is research.
While the investigation of any one research question would necessitate a focused subset of the data preparation involved in creating BDLT, those research questions require scholars to limit the scope of their curation and annotation, and move on to analysis and write-up. In the name of developing a resource of value beyond any one inquiry, or even any one person's research agenda, the project directors have spent the majority of the last eight years focusing on data curation and annotation, which has unavoidably come at a cost with regard to their scholarly output vis-à-vis the kind of dialectological work that is the focus of their pre-2011 scholarship --work that can now resume fully as BDLT nears completion (nevertheless, the completion of the two major research ventures noted above proceeded alongside work on BDLT). For a scholars who are principally interested in disciplinary research, but who are drawn to the promise of what a resource equivalent to BDLT in their field could provide, the reality is that they will get substantially more research done if they engage in the traditional research practices of focusing their data collection and curation to those materials that contribute directly to a specific inquiry. Building a site such as BDLT is an act of hope, and of generosity for the future scholars who will receive all of the benefit without sacrificing years of their professional lives to data preparation. It is not an undertaking for early-career scholars who can ill afford the impact on their publication rate. At the same time, latecareer scholars who are giving thought to the nature and impact of their legacy may find that a project like BDLT, which generates richly annotated data that can jumpstart research for subsequent generations of scholars, is a meaningful gift to the future that reaches far beyond any new monograph.
Sustainability
For the project's potential to be realized, the materials need to remain available. While the primary value is in the texts and linguistic annotations, the interface has been specifically designed to facilitate access to the data, reducing the effort necessary to extract the subsets of the corpus relevant for particular research questions. The recent change in licensing terms for the Google Map API, which broke the map-based navigation that the site had used since its inception and necessitated a complete rebuild of the site's geospatial functionality, was a stark reminder of how BDLT is vulnerable to decisions made by large corporations whose interests and priorities diverge from those of the project team. Collaborating with students has added an ethical dimension to the question of sustainability; per the Student Collaborators' Bill of Rights: "Senior scholars should recognize that projects on which students have collaborated represent important components of students' scholarly portfolios. Senior scholars should thus make every reasonable effort to either sustain a "live" project or, failing this, either transfer its ownership to student collaborators or distribute to students an archived version or snapshot of the project." With the data entry phase of BDLT winding down, and the full picture of the contents of the project becoming clear, the project team is taking a multi-pronged approach to sustainability.
Website
The Drupal project has announced end-of-life for Drupal 7 in November 2021 20 ;
ironically, this will also be the The Berkeley Language Center sees it within their purview to provide access to BDLT indefinitely via through their server and sysadmin, but the scope and priorities of organizations such as a language center are subject to change, particularly in a context of public disinvestment in higher education. While it is not a substitute for the full functionality of a live database that can support any combination of queries, Dombrowski and Alexander are working with digital preservation specialists at UC Berkeley to capture and preserve the site with web recording software once data entry is complete. This will generate a moderately interactive surrogate of the site that can be used in perpetuity for some kinds of information retrieval needs, even if the site itself ceases to exist online.
Data
The BDLT website includes functionality for exporting any search query as a CSV.
With an eye towards capturing the full extent of the data for potential use in computational research, and/or in other interfaces if the website is no longer available, Dombrowski has generated a set of CSV files that include all fields from all content types, and will update these files with new versions once data entry is complete. Drupal automatically generates a unique ID for each node (instantiation of a content type), and stores references between nodes (e.g. a pointer from a token to a lexeme, or a line to a token) using that unique ID. Including this ID in all exports will make it possible to reconstruct the network of relationships between the various content types in future data analyses and interfaces.
While UC Berkeley does not have a track record of providing an institutional repository for data, the project team anticipates depositing the data sets in such an environment if it is established. The Tromsø Repository of Languages and Linguistics (https://site.uit.no/trolling), which is affiliated with the CLARIN European Research
Infrastructure, is appealing as a disciplinary repository. In addition to formally accessioning the data to these data repositories, Dombrowski has followed the common digital humanities practice of putting the CSV files, along with some example analysis code, on the code repository platform Github (https://github.com/quinnanya/bdlt-data).
Print
The "texts" on the site are valuable pieces of data, even in the absence of the metadata that enables the various search options. To make sure that these texts are preserved at multiple levels, print copies will be produced of all three versions of each text: that with the grammatical and lexical glosses, that in Latin transcription with English translation, and that in Cyrillic transcription. It is particularly important to have both of the latter, since Bulgarian dialectology uses a different set of transcription symbols than those currently used in the West.
Conclusion
Over the course of eight years, the Bulgarian Dialectology as Living Tradition project has navigated the full digital humanities project lifecycle, from idea to archiving, without support from external funding. While others may disagree with any of the decisions made during the course of the project's implementation, this paper has served to explicate the motivations, context, and constraints that informed those decisions, to serve as a point of discussion for the development of future digital humanities projects within the broad field of Slavic studies, and beyond. As BDLT transitions from a project to a scholarly resource, the directors hope that this undertaking can lay the foundation for the emergence of a richer understanding of Bulgarian language and culture, and that scholars working in other areas may be inspired to undertake similar endeavors to make materials available digitally --but only at the right time and place in their careers where such work becomes feasible.
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